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What is claimed is: 

1 1 . A disk array device having cache memory and accessed by hosts, 

2 wherein cache segment identifiers and access groups are defined 

3 for managing the cache memory by dividing it into a plurality 

4 of cache segments, each corresponding to an access group, said 

5 disk array device comprising: 

6 a segment information management table comprising a 

7 segment management table that manages, for each cache segment 

8 identifier, a division size criterion value for the cache 

9 segment; and an access group management table that manages 

10 information on a correspondence between the access groups and 

11 the cache segments; 

12 a cache management table managing information on a link 

13 status of LRU (Least Recently Used) links provided one for each 

14 cache segment for controlling data discarding from the cache 

15 memory; 

16 segment information setting means that sets information 

17 in said segment information management table based on a setting 

18 command from a host; and 

19 input/output management means that, based on settings in 

20 said segment information management table and the link status 

21 of LRU links corresponding to -the cache segments managed in said 

22 cache management table, identifies to which access group an 

23 input/output request from a host corresponds and that, 

24 considering a division size allocated to each cache segment, 

25 controls discarding data from the cache memory of each cache 
2 6 segment. 
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1 2. The disk array device according to claim 1, 

2 wherein said segment management table in said segment 

3 information management table contains allocation criterion 

4 values, each of which indicates in percentage a f ixedusage amount 

5 allocated to each cache segment, as division size criterion 

6 values, and 

7 wherein said access group management table in said segment 

8 information management table contains information on a 

9 correspondence between access group identification information 

10 and cache segment numbers and 

11 wherein said input/output management means determines an 

12 access group corresponding to an input/output command from a 

13 host, references said access group management table to identify 

14 a cache segment allocated to the access group, references said 

15 segment management table to identify the allocation criterion 

16 value of each cache segment, references said cache management 

17 table to determine a data allocation amount of each cache segment 

18 at this moment, determines a cache segment from which data is 

19 to be discarded based on the determination and the identification, 

20 and controls discarding data from, and storing data into, the 

21 cache memory. 

1 3 . A disk array device having cache memory and accessed by hosts, 

2 wherein cache segment identifiers and access groups are defined 

3 for managing the cache memory by dividing it into a plurality 

4 of cache segments, each corresponding to an access group, said 

5 disk array device comprising: 
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6 a segment information management table comprising a 

7 segment management table that manages, for each cache segment 

8 identifier, variable division size criterion values for the cache 

9 segment; and an access group management table that manages 

10 information on a correspondence between the access groups and 

11 the cache segments; 

12 a cache management table managing information on a link 

13 status of LRU links provided one for each cache segment for 

14 controlling data discarding from the cache memory; 

15 a segment internal management table that manages 

16 frequencies of access to the cache segments for controlling a 

17 dynamic change in division sizes based on an access pattern of 

18 a host and maintains information on the division sizes currently 

19 allocated to the cache segments; 

20 segment information setting means that sets information 

21 in said segment information management table based on a setting 

22 command from a host; 

23 input/output management means that, based on settings in 

24 said segment information management table, the link status of 

25 LRU links corresponding to the cache segments managed in said 
2 6 cache management table, and information on current division sizes 

27 stored in said segment internal management table, identifies 

28 to which access group an input/output request from a host 

29 corresponds and that, considering a division size allocated to 

30 each cache segment, controls discarding data from the cache 

31 memory of each cache segment; and 

32 allocation criterion value determination means that 

33 determines a division size to be allocated to each cache segment 
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34 based on the access frequencies managed in said segment internal 

35 management table and the variable division size criterion values 

36 stored in said segment management table. 

1 4. The disk array device according to claim 3, 

2 wherein said segment management table in said segment 

3 information management table contains maximum usage amounts and 

4 minimum usage amounts, which indicate- variable usage amounts, 

5 and priorities for the cache segments as variable division size 

6 criterion values, 

7 wherein said access group management table in said segment 

8 information management table contains information on a 

9 correspondence between access group identification information 

10 and cache segment numbers and said segment internal management 

11 table contains access counts and access levels, which are 

12 information on managing access frequencies, and allocation 

13 criterion values which indicate current division sizes, 

14 wherein said input/output management means determines an 

15 access group corresponding to an input/output command from a 

16 host, references said access group management table to identify 

17 a cache segment allocated to the access group, references said 

18 segment internal management table to identify current allocation 

19 criterion values of the cache segments, references said cache 

20 management table to determine a data allocation amount of each 

21 cache segment at this moment, determines a cache segment from 

22 which data is to be discarded based on the determination and 

23 the identification, and controls discarding data from, and 

24 storing data into, the cache memory, and 
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25 wherein said allocation criterion value determination 

26 means references said segment management table and said segment 

27 internalmanagement table to determine a cache segment allocation 

28 criterion value of a cache segment at each access level within 

29 a range of the maximum usage amount and the minimum usage amount 

30 in descending order of access levels and, for a distribution 

31 of allocation criterion value between cache segments at an equal 

32 access level, takes into consideration the priorities of the 

33 cache segment. 

1 5. The disk array device according to claim 1, 

2 wherein a setting change in the information in the segment 

3 information management table can be made dynamically by a setting 

4 command from a host and wherein the division size of each cache 

5 segment can be changed dynamically by changing the' link status 

6 of LRU links of the cache segments managed in the cache management 

7 table while reflecting the setting change during input/output 

8 processing that is executed after the setting change. 

1 6. The disk array device according to claim 3, 

2 wherein a setting change in the information in the segment 

3 information management table can be made dynamically by a setting 

4 command from a host and wherein the division size of each cache 

5 segment can be changed dynamically by changing the link status 

6 of LRU links of the cache segments managed in the cache management 

7 table while reflecting the setting change during input/output 

8 processing that is executed after the setting change. 
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1 7. The disk array device according to claim 1, 

2 wherein the access group is allocated according to a port 

3 via which a command is received and a port management table is 

4 used as the access group management table. 

1 8. The disk array device according to claim 3, 

2 wherein the access group is allocated according to a port 

3 via which a command is received and a port management table is 

4 used as the access group management table. 

1 9. The disk array device according to claim 1, 

2 wherein the access group is allocated according to a 

3 logical disk number specified by a command and a logical disk 

4 management table is used as the access group management table. 

1 10. The disk array device according to claim 3, 

2 wherein the access group is allocated according to a 

3 logical disk number specified by a command and a logical disk 

4 management table is used as the access group management table. 

1 11. The disk array device according to claim 1, 

2 wherein the access group is allocated according to a host 

3 ID of a host from which a command is issued and a host management 

4 table is used as the access group management table. 

1 12. The disk array device according to claim 3, 

2 wherein the access group is allocated according to a host 
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3 ID of a host from which a command is issued and a host management 

4 table is used as the access group management table. 

1 13. A method of managing cache memory of a disk array device, 

2 which is accessed by hosts, by dividing the cache memory, 

3 comprising the steps of: 

4 A. defining cache segment identifiers and access groups 

5 to manage the cache memory by dividing it into a plurality of 

6 cache segments each corresponding to an access group, said access 

7 group being a group set up by a condition that can be determined 

8 by information included in a command specifying input /output ; 

9 B. receiving, by a controller in said disk array device, 

10 a command specifying input/output from said host; 

11 C. determining which access group corresponds to the 

12 command; 

13 D. identifying a cache segment allocated to the access 

14 group; 

15 E . referencing a segment management table to identify 

16 allocation criterion values of the cache segments; 

17 F. determining current data allocation sizes of the cache 

18 segment's; 

19 G. based on the determination and the identification in 

20 steps C, D, E, and F, determining a cache segment from which 

21 data is to be discarded; and 

22 H. based on the determination, discarding data from, or 

23 storing data into, the cache memory. 



1 14. The method of managing cache memory of a disk array device 
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2 by dividing the cache memory according to claim 13, 

3 wherein,, in step F, a determination is made how much data 

4 is connected to each cache segment LRU link, 

5 wherein, in step G, a determination ■ is made that, if the 

6 allocation criterion value of the cache segment is not exceeded 

7 even when new data is stored in the cache segment without 

8 discarding data, data is not discarded from the cache segment 

9 and, if the allocation criterion value of the cache segment is 

10 exceeded when new data is stored in the cache segment without 

11 discarding data, data is discarded from the cache segment if 

12 data discarding is required. 

1 15. A program embodied in electrical signals, said program 

2 enabling a controller to execute each step as claimed in claim 

3 13. 

1 16. A method of managing cache memory of a disk array device, 

2 which has cache memory and is accessed by hosts, by dividing 

3 the cache memory, comprising the steps of: 

4 A. defining cache segment identifiers and access groups 

5 to manage the cache memory by dividing it into a plurality of 

6 cache segments each corresponding to an access group, said access 

7 group being a group set up according to a condition that can 

8 be determined by information included in a command specifying 

9 input /output ; 

10 B . receiving, by a controller in said disk array device, 

11 a command specifying input/output from said host; 

12 C. determining which access group corresponds to the 
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13 command; 

14 D. identifying a cache segment allocated to the access 

15 group; 

16 E. storing information into a segment internal management 

17 table to perform dynamic change control of division sizes based 

18 on an access pattern from the host, said information managing 

19 frequencies of access to the cache segments and indicating 

20 division sizes currently allocated to cache segments; 

21 F. determining values indicating division sizes to be 

22 allocated to the cache segments based on the access frequencies 

23 managed in said segment internal management table and on variable 

24 division size criterion values in a segment management table 

25 that manages, for each cache segment identifier, variable 

26 division size criterion values for the cache segment; and 

27 G. identifying to which access group the input/output 

28 request from the host corresponds, based on setting contents 

29 in said segment management table, a link status of LRU links 

30 each corresponding to a cache segment managed in said cache 

31 management table, and the information indicating the current 

32 division sizes in said segment internal management table and, 

33 while taking into consideration the division sizes allocated 

34 to the cache segments, controlling discarding data from the cache 

35 memory for each cache segment. 
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17. A program embodied in electrical signals, said program 
enabling a controller to execute each step as claimed in claim 
16. 



